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(57) Abstract: There is provided a battery 
power circuit capable of preventing 
lowering of power supply to a motor 
at start and obtaining a predetermined 
engine ipm even if an idle stop operation 
is performed continuously. The battery 
power circuit includes a battery (1) 
connected to a load (not depicted) as 
an object to which power is supplied, a 
series-connected power source having a 
capacitor group (2) connected in series, 
a DC/DC converter (3) for transferring 
power between the battery (1) and the 
capacitor group (2) and between the 
battery (1) and the load, and a control 
device (5) for controlling the DC/DC 
converter (3), The control device (5) 
detects voltage of the capacitor group (2). 
If the voltage detected is smaller than a 
flrst threshold value (for example, 4.0 V), 
the capacitor group (2) is charged by the 
DCTDC converter (3). 
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ff^i^^gv^:^-^-^^^?/^ y (^SOC (state Of Charge) ;^|S^V^:^ 

mmm 0 ow/k g~2 o ow/k sm&tu<. Wf^Atimtim&n^ 

Jhb> BFf^<?5^:/v?:/Il]te^=Sr#5^«><^^^5'7'y-S«:^IaI5^^^^^^^S^ 

D C =» ^ , ±|BD C/D C = t Sr^i^TV^ 
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^7^^/1^mJ^i:^ /^5/7"y t^^^f -^-^f^tD 0/1)0=^ >'y'^-^^i^<om:f3 

m2 o(i. mi 8*3j:t>*m 1 9<^7n— ^-y— hX'^mi-^#^^^^i'm-efc 
m2 i{t. -oig0j<75^iio?^S5ij:#*?5^^5/7^yfflm:^iiiss<^iHi^*'J^NJ<^ 

m2 2H. r.(^|gB^<^^ii<^?^S5t:i#t>6/^5/xyffim;^[HliJSoiHlifeSiJ^<D 

m2 3{i, r(7)^pj(7)^jso?^fli6i3:^fc>5^-^5'7"yfflm;^[iis&<^iHi^f'Jtfi»<^ 
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mmmm i . 

vx(D=^:yr':y^m2 t-dmmmm^tix. WimmmMM^m^i^x 

L-C(?5MOSFET (:^^ ly^i^^m^) 3 1. TT — ^ UTOMO 

SFET (^^^-Y 5/^>'i/*^F-) 3 2. ^:y^i^^l^:^3 3. 3 ^^T^^^i^ 3 4 

mm. m.t}^^m^4:(DAt}mm\^Jt^cx. mosfets i*5j:t>*MosFE 
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MOSFET3 1, 3^mm\^X\,^?>i)K I GBT-^^U V y l^i^:^^ 

3>'7^^^i^S¥2{*> mmi3E2. 5V. |^gP'l'i/tf-^:/:^8mQ. 1 0 0 F 

3^7^vi^s^2(7:)^:^aj±{ii 0 v,^v^9r.^r^^?^iSo ^^t&tbf^Hts mti^m^ 

^-i5^lHl^^-C'2 0 0 0 r pinU&) Kmir^t.X. mW}m 9 ^X ±if ^ 

iim^(DW}ff^m\'to. 3^umtm\f^Ms ^^^^fi^-^mzirmMt 

M./jiU. •=i:^y':y^mm(Diiim^ti:mit^mU\^X\^^o H {*?^#T'fel9> DC 
/DC^V/^— J? 3(^W;^m;']0. 5kW~2kWT% 0. 975 — 0. 9.h^ 

Vin=^ (D 
w 

/dfc = ^I, (2) 
n 

RiI,+I^) + Vi77 = V (3) 
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Iout = Idc+l2 

Pdc - IdcVout (5) 
i2(/,+/,)+7-/j+Koi/Z = K + AV (6) 



j±) <DM^Sr^< :^<t/0ST-t5„ ttl;^^{tf:is mWimQ(D-m'^<o^—'^^ti^n 

^■fo 4kw^o. 3^!!?r«1^ m;^^i^iiiii^4-^iii;^uyt:^'a'OH-^^^T-fcSo 
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:L(Ot^. DC/DC=«>'/^— 3Ji. /^5/-7^y l^ 3>'X>'i^-p2. DC/D 

C =1 v/^-i? 3 -e=iSfife ix;^7^ix36Sft^^^ i: 5 J; 5 t^D C/D C =1 
Lfcm-a'^^:*5V^-C tiBif^©*-i5^ W;^;e>s#b^6 J: 5 1-. HI 5 tziTj^i-i 5 ^^^^ 

^-x ^'f-a/E V c 4 VgAJil^Tfe 5 J: 5 =^ 2 ^(D^M^n ^ i^^'r 

/<^y=r)) 1 {i^05SOC (State Of Charge) I- J;oT> M:^ 
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$|J^) tcMbX^K-f-So -b^<^ (1) ~ (6) ^Sr^V^Ttf-^Lfc:. DC/D 

ly'^m 2 (75|§|ia/65;Jci|isl::iq]$iJ ^ ti.5„ = Vt^:/^-^ 2 ^ t;i 

XV)^ 3i/y^^i?-p2<7)ia^±#t3:J:5»#^'ft;<DRgM:6Sil< 19. ^bt^ix ^ 

t l.^m-k. DC/DC^i^y^— i5'W;^OW-Cfil^NF^|^2 2 6 OWX*h^(D\Z 

*rb-r. BC/'DC=i:yy<—d^ 6^1. 5 kWlbf^$-^5 l 5 3 0W©I^B#|§ 
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mMKi&T't^^tib^m^^o 1 0V<D7K^i/^S^^5i:^ DC/DC 3 

6=^2 kWHjf^^^-Sirs I^NfI 2 6 0W^ift-rS<7)lz:?tbTx 0. 5 

:^Bi'fitmj±c»M^^:^^o ms\-im7^^ibMi^x\^^^o :¥-^m(omM(ommi-i. 

m 8 J;:^ bfc J; 5 t-s =« vf-mffi<^^iil-J!& l^-CD c/D c =1 3 

hVl^:^ h ;?m^»)T'©tbf^ (4 kW^O. 3 s e 

W;^) tVX^m\^it-d^. ^—'$'m^Wi^(OhJl^^T-y^ h (1 s e cS^) ^ 

:/7^^^f-mJ£I^T{-l^: CTD C/D c =1 ^^^^-iJ' m;':^^J1^-t- S w t X\ mm(D 
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i^f-p 2 (j^miE V c ^s:^^ ^^i^tcmBY ctm^^ {mi(om^w,B. - 

^l-ef*4Vi; Urco ) J;^9/^^V^#'a'tt^ DC/DC^ V^^-i? 3<??#EIbm- 
JJiai^-t- 5 i: 5 1- bfc -r*. mWjm 9 J- J: S ^ >- V? ^^MSjSi'f^^te ^ v ^ o ^ ^ 
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mmomm 2 . 

yf^^yzfsi ix^<yTV 1 (z>ss^mjEv:6S0 2(Z)Si^ii:mffVTH2 

^flif*4V) ^lr±#$-1i:-C. EXIT'S 1 5 "e. :x:/i;>^>|ri6»j-t- So 
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,^^:|p;j^^;5^ $^XV^S 3 6 V^^yT^y (^llttlEfi 4 2 V) ^^ffii" 

Tti^yy^T-K-x^n.. /^y7"yi^^F^m)E<^ft<SmBE^2 1 V~2 5V. Si«®ffiSr 
5 1-5 5 V(7)|SfflI^^^^;tS^v^5m:*^^^^'5oofeSo :icDJ:5l-s ^M. 
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Pi= (V,„ + AV-r X I 2) X I 2 
P2 = V,„x I iX n 
V,„=V-RX Ib 
I B=I ,+ I 2 



(y-^AV) + {(l-Tj)R + 2r]l, 

IjR + r) 

oTSmQ 2 oyotiAnb/c-fifi*!: bfc) . =i ^^y^'i^f-p 2 OP^gm^ r ^ 1 O . 
7mQ^b> y^s/T^y fflm;^lHl^/6S4 kWSrtfcl;'3-t-?>B#<0. D C/D C 3 C^/'^- 
El 1 0 J: :^;k:^^jl^;?K-r V h-CODC/DC^ w<-:$'tH:^{*l 5 0 0 

mffi^^^^pt. ^<s/7=-y^i3E;i^^fe^^$ti.fc^2<^M^fim£E 

%m\^^'O^Xh (I219 0;^xry:/s 1 1, s 1 3) ^-^yx y <^ai;^mi± 
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JEfi4V+a (a>0) b^i^ s ^^^/xP 1 (Dttl;/3mJBE{STSrB5Jh-rS*:a5-T?# 

So 

T^y 1 t = >'x^-!^l¥2^av^^c:E^|J^;l^^LfcE^^J^^m^!ii:s ^^5/7^ y 1*5 
j;tj?=i:/7^:xi^p2Pp^. *3j;tJ«. ^-^yry i tmn.^mx\ mt^^Wfi^^^ 
fc:i60!>DC/'DC = >'/^— 3^ii:ts jt^Jg^S^m^Ii*^ 5 "^iSmjIilll-iB® 

c;6SBf^jfi (B 1 c^P^i:®^ ^ ;i:iT-}*4V<t bfco ) J: «9/^^v^^^{i. DC 
/DC=«i^/^— iJ' 3 0#JES!)^tl-ct 19 =i:/T'^'iM¥2<DmJ±^Biiimj£ (1^1 
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^mxh^o mi 2ii. mi i<Dmm^m<Dmm^':^r2y^mxh^o mi 3*3 

J:OTl4{i. mi l\^^ii^^^UW(Dyr2-^^-hXh^o miSfi, El 
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1 ^=i>'xVi^2 irOfB^lc^f AbfcDC/DC^ iJ' 3 /^5/7^y 1 

lit. M^mmi 2 v. ^iaiE^Jis^8mQ(^i&^#mmT'fc5o 

If*. rF^A:^m;^PBMAX (W) <7)#t4^Wb■CV^5o ^"^yTV It: 
T^y iaS*5j:TJ«SOC (S t a t e Of C h a r g e) Jdli&DfcfF^A;^® 

:;^PBMAxs^^^bTv^;5„ /-^^/T^y 1 <Dm:s.it:km^^i'tmtv^j^\i^(DX\ n 
^-^^^^^^^^ Z2 lyy^:^^ 2 (Dff^Atimt} PCM AX (w) fi. i&^^m 

mi-i^'^'C:^^^ < . K*^fc9 1 0 O OW/k g j4-t?fcS<. r 3 I- 

*3V^X«s =«i/7*i/i^2 i: bXs f^^RlJbnmJE (VCMAX) 2. 5 V. 

(r) 8mQ. ^H^* (C) 1 0 0 F (Offi^HmJl^ ^/T^^-i^^ 3 M^J 

mfffi> 3 7. 5 v-efc^o 

DC/DC=':/''^-i5' 3{i. _hT— A;^-f ^y^t VX(D±r—J^y^4 -y^l^i^f 
n-T/W^'iJ^iJ'^? 7. 51Z^3V7='i/•y-8>Sr^UTV^So r. ©DC/DC 3 i^^^- 
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^y^^'iJ^*^^: LTcDMO S F ETfi, ^O^— h ON/O F F<7)ft#^ 
$ttTv^6o Mtb^t-fi^^^y^^y ijoj;!/^ v•7^^'•!^2<Dll;'^^m;^^^lHIj^S4 
to2 T^mfelcMbT^iJlb;':^ UTf!i<o *:ttj2 7tcji. 2 7 (^Ulife^^JS!) 

pm^Msi-i. mi 2i3i^-rj:5i-Dc/DC3>^^-i5'ftimgi5i i^w-r-So 

=l8i;:/l^-«^^^l S^^L-CVN^o Mi^gSfi. CPU. RAM. ROM. 
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So 

A;'3miJft^tl:i^^l 3(*. ^lii-fe^-f— 2 5;0^b<Z)^3iS V (km/hr) <h 

(w) ^^tai-^o m^^^-zv^afi— PGfis ^:5is v(D*:i^^m^<^::^i^— =^:^ 

^h\z. 5/ X y 1 oiig^sjE V B ^ 3 2 <D^Si^mi£ V c t m^^^^^ 
iH]j^-5rtim;^^m^©i 4tt. ^^i/7^y K^c^miivB (v) ;dv^x^ 

yTV icosoc (%) ^^Wi-So ^-^'jyxy socn. y^y'rV i <D«T-mff 

/^s/T^y soc;«i>e>^^5/7^yfF^A;^m;^PBMAX (w) ^^Wi" 
/^-/v"ymSTBOii5V^i:t^ /-^ 5/7^ y I^^A;^^;'^ P BMAXf*/h^ < jfc 
t?. ^fd. /^y-r y SOC©;k:#v^i:#. /^>:y7=^ y fF^A;'3ffi;^P BMAXfi/h 

^ felJis /^5/xy W^A;^m;'3P BMAX;5^b*:fc:lHi^m;'3P i nvmax 

(0) (w) ^wm-r^o 

$ btJl. /^5/7^y|^^A;^m;'3PBMAX*3<tt)«i^fel^^Ufc:DC/DC = ^ 
/^_^^^tti;^PDMAX (W) ir^S^bDC/DC^ W^-tJ' 3^ft:^cl^:Sj^^b 
T®;^^m-t5^#<7)ft::»clil^m;^P I nvmax (100) (w) ^^Wi-^. 

rF^A;^m»f£^ttJ#^i 5fl. /^iyT-yrF^A;'3m;^)P BMAX^/^5/xy 1 

©iffiiPM;l£VB i^d^'b^^iVT^-y 1 <DfFSA:^li»S I BMAX (a) ^3j^4?)So 
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INVMAX (0) J;95^#V^<^#. Ip]^®;^IP I N VMAX (0) ^ ^^^yTV 
C 3 ^ ^^f^i P D ttii" 5 o 

V^>'f-2--^mb:rcm;^PD (W) tt> PD = VDX (IC-IB) T'fcSo 
VD = PD/' (IC-IB) #I^j±J;bn=VD/VB^:*J?>5„ 

D C/D C =1 >'/^— ^f^li)i"So 

INVMAX (0) Wr<0}i^. |l]^@;tlP I NVMAX (0) . /^yT^ymiE 
VB. n>'y^^i?-mJEVC*3j:tJ«/-^iyr BMAXd^bD C/D C = 

^-^^^ ^i^* p D ^ » ttj-r ^ o 

1 l::m;^^i^^i~5o 

mht-:^^-^Wm^Wt \ 8fi. ii]^3:;t^>'i-^-PGi:*;fc:lll^ffi;^P I NVM 
. AX (10 0) ^^:^^.,v^-voif^i<,^\i^h^. 
PG^S::>ctel^ffi;:^P I NVMAX (100) A P A>l:*^6^ ^(oWj^ 

^^^y:/ (ig^Ts StmS-f-o ) 10 1T% A;^m9fc^W#^^i 3(*. ^itir^- 
2 5(7)*3iS V (km/Hr) >S:A^b. $:it S v /js-^'p 5 /&^^JItri-5. 

^^v^i:#, S 1 0 2--jStfo 
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F (N) ^A^U $|JI^)^i^;6S|S•^bttTV^5;6-^9;^|^^JIff-rSo 

S 1 0 3T% A;^m?iS»m^^ 1 3^^^ *5iS v <b:/U-=¥;^PFi:;ei^^Iilife 
:j^^/1^^—PG (W) <lr»mi-5o ^KT^m^^^/W'^— PG. 5/ ^ ^s^mjE 
VB (V) . riVx^'i^iS^llffVC (V) ib>h?<timmi (A) ^jJti^So 

S104T% f^^A;^«»^^l±l^^l 5{i. y<;yr-Vm^mmVB (V) ;ei^b> 
^•^5/7"y (59SOC (%) ^^&l,-t^o 

S105T% I^^A;tl^m@ttJ^^ 1 5 fi. /•^$/7^];ffl-^TB k^^iyy" 
VDSOCtt^h. y<y'rVn^X:hmt}PBMAX (W) ^^Wi-S„ ^^^yT 

gSlBMAX (A) ^^Hii-So 

s 1 0 Iil^^|gm;b^ai^© 1 4(i. A;^m«i ^/^5'T-UfF0A;'3m 
gfti BMAXt^Srtbtfei-So Atimmii>^Wfm7-timmi BMAXJ:«9:^c#V^a^ 
siOT'^iitfo A;^«^fEi ;65l^^A;^m?jfti BMAXJe>[.T<^.b#}i^ m 

S 1 0 Iel^-pTtimy:itt±l^^l ^^^yT^Vn^AtiW,^! BMAX 

t^il^y'l^'^^^mB.VCtii^h. =i>'y^:y'^At)MtlPC (I BMAX) ^5^: 
l^^^ y<^yT])t^^AtiW.:hPBMAXt=i>v^l^-V-AtlW.tlPC (IBMA 
X) ti)>^. DC/DC3^/^-^5^<l^igiiJb7'^V^<^#<^*;^:|HI;^m;^P I NVM 

AX (0) ^^ffi-rso 
s 1 0 8T% m^'^^w.tiwm^mi 4{i. /^^>'7^yrF^A;^m;^PBMAx 

<hfcb:^^l::»^)^^bfcD C/DC=^>-y<—^(DM:i^mW}M:hPDMAXt^<yy" 
]}(D^'^mBEYBt=i>7'>'^(D^^m,l£VCt:^^h. W^1li^±^^Mt}P IN 
VMAX (10 0) ^#[l75^b^fe5o 
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S109T% DC/^^^y-^-^Um^^i Qi^^ PG^M 
3i^;>^|i]^m;'3P I NVMAX (10 0) t^it^ir^o m^fe^^^^/V^^— P 
M5SiS:'^lHl^m;'3P I NVMAX (lOO) i •9:*c#v>i: siio--jitfo 
\B}^3i^ju^-PGim^M:k^^mtiP ll^VUAX (10 0) l^;T<^i:#^ 

S 1 1 3 --iitPo 

siio-c% DcxBc^^^yy^-^mm^^i Qi-^^ mim:km^m:fip 

VMAX (10 0) ^m^^f^iP I NV^i3!^-rSo I^B#lC, ^*!*y^W-^SlJ 
m^^lSi-t^ ^^^:^^yi^^-PG tm^M±Je]^Mt)P INVMAX (10 
0) i:<Z)|l5^A PA;|r3|ti?)5„ 

s 1 1 IT. m^-:f^-^Mm^mi sn. ^^^/^paa^^. ^ioJc^i^-^^e^^ 

-^^i^_d{^^;|ll2 6 ^f^lbb-C. =3f^Mib^;^J0;t. s i i 4 '-.xit^o 

S 1 1 DCXDC=i:^^^-^^m^Sl 6fi. lPl^^;!!./U=¥— PG^m 

itjtf^iP I NVizi^^bs S 1 1 4i'5ttfo 

S114-C% DC/DC=i>'^^-^5'fHiJ^^^l^ l 6fi^ m^^i^AP 1 NY 

V Cti!)^^^2 ^^:S<5v^-CD C/D C = ^^^J^ P D ^3it:i6 So 

S116-C^ DC/DC=i^/^-^SlJ^^¥©l 6{i. DC/DC='://<-i5'm 
;fimjaEVOUT^ ^^^xVf-^^Pn^BmBEVCMAX^tritiifei-So ^(DDCX 
D C = vf-fF^PpAnmj± V CMA X J; »5 ISV^ i: # H S 

mJdEVCMAXiJAiOt^Hs S 1 1 8 '^litfo 
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S119T% DC/DC=i>'/^— iS'iy^^^l 6tt> D C/D C =« i^^^— <Sr 
^imt^-to ) s 1 0 

7^ y ^<D%mmti tmm-xtimti p b ma x i: 5 j: 5 m:^ffi!iti5 ^ 

mffVB i:^LV^i:# 1 . 5^^. =i :xT':/i?-mjEEV c y mff V B © 3f& 
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:^lE|gSi;:|il^-r5Iil^m;^^:^-t-o dc/dc = ^^/-<-^? a ^Ibf^^-^'^jiV^:^^ 

■r^<DX\ y^yT V isxXJ^=^:yy^:^-t(D%mm.:b^i^M-i-^:L t:d^x^ 

$e>J-> =i>f:y-^(Dm^^1i\iM&&^T(D^i'¥Xi^Mir^(DX\ i§mj±l-<t6 
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^^^^^ji^ MOS FET$^^ffibTV^S^S^ I G B T^ifcf^i^M ^K-^ b 7 

bri. m 1 s^xxj^m 1 40:70—^ -y— bt-ff^'fe^T^s'^s 2 0 i~s 2 0 

S 2 0 1 ^ittfo 

S20i-e. DC/DC=':/^^-i5'^J^^©:i 6fi. s 1 0 7 i: 

±m,tiF l^VMAX (0) ^5i^i^)ao 

S 2 0 2-e. DC/DC3>v^-^$lJ^^^Sl 6{*s ft;^©^®;^ P I N VM 
AX (0) PG^cD^^A PB%3l^fc5„ 
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